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Background: Road transport drivers are one of the professional groups whose activities have a strong impact of
public safety. In view of the natural professional activity, the drivers are at a higher risk of obesity, hypertension and
hyperlipidemia, and carbohydrate metabolism disorders such as diabetes mellitus.
Materials and methods: Medical documentation was the source of data for the reported study. It derived from
medical examinations of 1903 drivers applying for driving license.
Results: Hyperglycemia was found in 52.1% of the drivers, 9.1% of them were in diabetic stage, and with HbA1C
criteria 77.6% of these drivers were in this stage. Excessive body weight was recorded in 65.6% of the study
population, 44.8% were diagnosed with overweight and 20.8% with obesity. High blood pressure was recorded in
16.4% of drivers.
Conclusion: High prevalence of excessive body weight and high blood pressure and hyperlipidemia are risk factors
for diabetes mellitus in professional drivers that indicates a need to undertake multidimensional actions target on
this particular profession and involving various health care sectors. Prophylactic and detailed pre-placement
examinations should be considered, depending on the rate and the intensity of disorders. These should be coupled
with an introduction of primary and secondary prophylactic activities and monitoring of relevant treatment.
Keywords: Professional drivers, Diabetes mellitusIntroduction
[1] Diabetes mellitus (DM) refers to a group of common
metabolic disorders in which a person has high blood
sugar, either because the pancreas does not produce
enough insulin, or because cells do not respond to the
insulin that is produced. Several distinct types of DM
are caused by a complex interaction of genetics and en-
vironmental factors. The prevalence of this disease has
dramatically increased in the recent two decades. It is
reported that this prevalence has increased from 30 mil-
lion in 1985 to 285 million in 2010 [1].It is forecast that
by 2030, 77.6% of diabetic patients will be from the de-
veloping countries [2,3]. Diabetes has increasingly be-
come a great concern in the developing countries and
Iran is no exception.
90-95% of diabetics those who are diagnosed after the
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reproduction in any medium, provided the orthat the prevalence of type 2 diabetes is increasing more
rapidly, a trend which is claimed to be caused by the in-
creased rate of obesity, sedentary lifestyle, and aging
population. Fortunately however, this rampant disease
can be prevented and managed through lifestyle modifi-
cations and medication therapy [1]. The prevalence of
type 2 diabetes is reported to be 1.2%-14.6% in Asia, 4.6
to 40% in the Middle East, and 1.3 to 14.5% in Iran; and
the highest prevalence is reported in some islands of the
Pacific Ocean and the Middle East [2-6].
Drivers are among those professionals whose job and
health status greatly influences the public safety. Any
health issue that affects drivers may result in an in-
creased risk for road accidents. Moreover, such problems
can influence their performance, and cause sickness ab-
senteeism, thereby posing great financial burden to the
society [7]. Both complications of diabetes and medica-
tions’ side effects can affect driving skills. Diabetic neur-
opathy and retinopathy are two common complications
which can cause muscle weakness or even amputation.d. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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glycemia, which in turn, may lead to increased reaction
time, imbalance and loss of consciousness [8].
In Iran, all drivers need to undergo periodic medical
examinations defined by occupational health regulations.
These periodic exams are administered by the Ministry
of Health and Medical Education of the Islamic Republic
of Iran and drivers need to carry a health card indicating
that they have passed these tests all the time when driv-
ing [9].
In one study carried out on Hong Kong professional
drivers, the prevalence of diabetes was 8.1% [10]; while
in another study, this prevalence was 7% [11].
It can be suggested that drivers are faced with some
health hazards in their job, such as stress, sitting for long
periods, night and rotatory shifts put them at a higher
risk for obesity and hypertension which are well-known
risk factors for diabetes [12].
In Iran, 500,000 professional drivers are employed on a
full time basis, a cohort which constitutes a great propor-
tion of Iranian population [13]. In our country, to our
knowledge, there have not been sufficient studies carried
out on the prevalence of diabetes and its risk factors such
as hypertension, hypertriglyceridemia, and obesity in dri-
vers with a representative sample size. Considering the
importance of diabetes as a main cause of disability and
with the view of the fact that this disease can be effectively
controlled, we aimed to conduct a study to shed some
light on the prevalence of diabetes and its related risk fac-
tors in professional drivers. Moreover, we aimed to inves-
tigate the known risk factors of this disease in order to
better clarify the burden of this health issue in Iran.
Methods
The current study is a cross-sectional descriptive -analytic
study. The samples included 1903 professional drivers
who referred to one of the authorized occupational health
clinics in Tehran between 2010 and 2011. All of the
drivers who received health card enrolled in our study, so
the drivers who had DM type 1(insulin dependent, genetic
type) exclude. Prior to conducting the study, informed
consent was obtained from all drivers. Respondent’s ano-
nymity was assumed. All blood samples were collected in
the morning following 8 hours of fasting.
Basic demographic information as well as the height,
weight, the class of the driving license (car or heavy ve-
hicle), blood pressure, blood sugar levels, triglyceride and
cholesterol levels were recorded. Then, the forms were
completed by the medical practitioner who was in charge
of data collection.
The collected information then was analyzed using dif-
ferent descriptive and analytic methods with the use of the
SPSS software version 14. For comparison of quantitative
variables T-test, and for qualitative parameters Kai-2 testwas utilized. In all the analyses, P value less than 5% was
considered significant. The definitions of different medical
conditions and diseases were extracted from the Harrison
Textbook of Medicine 18th edition.
Results
In the current study, 1903 drivers comprised of both car
and heavy vehicle drivers were assessed in terms of dia-
betes and its risk factors. Amongst the participants, 52.8%
had class 1 driving licenses (for cars) and 47.2% had class
2 licenses (for heavy vehicles). The youngest person was
21 years old and the oldest was 69. The mean age was
41.55 ± 10.53 years. Participants were divided into age
groups of 10 years period and the majority belonged to
the group 40–49 years (28.8%).
47.8% of the participants had normal blood sugar
levels (FBS < 100 mg/dl). Hyperglycemia (FBS ≥ 100) was
detected in 52.1% of them amongst whom 43% were in
the pre-diabetic stage (100 < FBS < 126 mg/dl) and 9.1%
were diabetic (FBS ≥ 126 mg/dl).
The mean age of the diabetic participants was 48.9 years
and that of the others was 40.83 years. The prevalence of
diabetes in those who were older than 40 was higher in
comparison with the younger participants (odds ratio:
4.25; 95% CI:3.01 to 6.78; P < 0.001)
Excess weight (BMI > 25 kg/m2) was seen in 1226 sub-
jects (65/6%) amongst whom 837 (44/8%) were over-
weight (25 < BMI < 29.9) and 389 (20.8%) were obese
(BMI ≥ 30). It is noteworthy that excess weight was in-
creased with age (P < 0.001).
Hyperglycemia in the overweight subjects was 1/96
times more common in comparison with the normal in-
dividuals (odd ratio: 1.96; 95% CI: 1.34 to 2.84).
The prevalence of hypertension (BP ≥ 140/90 mmHg)
was 16.4% which was increased with age (P < 0.001). The
mean age of those with hypertension was 47/7 and that
in those with normal blood pressure was 40/4 years
(P < 0.001).
Excess weight (BMI ≥ 25 kg/m2) was another risk fac-
tor for increased blood pressure. 65/6% of individuals
with high blood pressure simultaneously had excess
weight as well and 34/4% had normal BMI (odd ratio:
2.12; 95% CI: 1.58 to 2.84; P < 0.001).
The mean of BMI in those without hypertension was
26.5 kg/m2 and that in the subjects with hypertension
was 28.4 kg/m2 (P < 0.001).
High blood pressure in hyperglycemic individuals was
35% in comparison with 14.4% which was recorded in
those with normal glucose levels.
Table 1 showes the prevalence of hyperglycemia in the
study population with regard to risk factors. In this table
risk factors included high blood pressure (BP ≥ 140/
90 mmHg), excess weight (BMI ≥ 25 Kg/m2), hypertriglyc-
eridemia (Triglycerids ≥ 150 mg/dl), and hypercholes-
Table 1 The prevalence of hyperglycemia in the studied
subjects with regard to the risk factor
Diabetes risk factor Hyperglycemic Normoglycemic
Hypertension 203 (67%) 100 (33%)
Excess weight 705 (57.8%) 515 (42.2%)
Hypercholesterolemia 477 (60.3%) 314 (39.7%)
Hypertriglyceridemia 534 (58.5%) 379 (41.5%)
No risk factor 140 (46.8%) 159 (53.2%)
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pared in two hyperglycemic (FBS ≥ 100 mg/dl) and
normoglycemic (FBS < 100 mg/dl) groups.
Table 2 compares BMI, age, systolic blood pressure,
diastolic blood pressure, and triglyceride and cholesterol
levels of the study subjects in three groups, namely nor-
mal, pre-diabetic, and diabetic individuals. In this table,
P-value of each of the mentioned parameters is calcu-
lated once by comparison of normoglycemic group with
the other two groups and once more by comparison of
the pre-diabetics with diabetic group. The differences in
all parameters were found to be significant albeit to dif-
ferent extents.
In diabetic individuals, HbA1c was also measured.
This index is considered as another criterion for diagno-
sis of diabetes. The levels of HbA1c in those with blood
sugar higher than 126 were as follows: 77/6% of the sub-
jects with this criteria were categorized in the diabetic
category (HbA1C ≥ 6.5%), 13.8% were in the pre-diabetic
state (5.6 < HbA1c < 6.5) and 8.6% of them were in the
normal group (HbA1c ≤ 5.6%).Discussion
9.1% of our subjects had blood sugar ≥ 126. Prevalence of
diabetes in professional drivers in Hong Kong is reported
to be 8.1% [10]. In one study carried out on truck and bus
drivers in Kashan, this prevalence was demonstrated to be
7% [11]. Therefore, it can be asserted that these findings
seem to be in accordance with each other. However, it
may be postulated that this prevalence can vary inTable 2 The prevalence of risk factors in the three groups
Diabetes Pre diabetes Normal
Number (%) 173(9.1%) 815(43%) 906(47.8%)
FBS 166.21 ± 52.30 108.98 ± 6.25 92.46 ± 6.09
BMI(kg/m2) 27.97 ± 4.23 b2 27.01 ± 4.22 26.50 ± 4.07
BPs(mmHg) 128.30 ± 16.27 c3 121.55 ± 13.58 118.77 ± 13.17
BPd(mmHg) 81.26 ± 8.13 b3 79.47 ± 8 78.07 ± 6.98
Triglyceride 240.39(44–1100) c3 177.08(32–966) 163.20(35–801)
Total cholesterol 199.26 ± 42.87 b3 196.88 ± 44.28 187.89 ± 40.98
Age(yr) 48.92 ± 8.58 c3 41.93 ± 10.42 39.61 ± 10.5different populations considering diet and genetics in vari-
ous regions of the world [1].
44.8% of the study individuals were overweight (25 <
BMI < 29.9) and 20.8% were obese (BMI ≥ 30). Cumula-
tively, 65.6% of our study population had excess weight. In
one study which was performed in Kashan on bus and
truck drivers, it was observed that 41% and 23.1% of the
drivers were overweight and obese respectively (64.1%
combined) [11]. In one study carried out in Poland, this
rate was 62% [14] and in another study in Mexico, it was
reported to be 75.2% [15]. In another study conducted by
Metabolism and Endocrine Glands Institution at medical
university of Shahid Beheshti in Iran, the prevalence of
overweight and obesity in the Tehran population was
reported to be 35% and 23.7% [16]. A simple comparison
demonstrates that our findings are in congruence with the
findings of other studies. However, an interesting finding
was that our results showed that the average weight of
drivers was more than the general population of Tehran.
In general population, the incidence of excessive body
weight increase with age [17-19], this finding was also
seen in our study.
Our findings indicated an increased prevalence of
carbohydrate metabolism disorders in those with excess
weight. The risk of hyperglycemia in this cohort was ap-
proximately two-fold (1.96) in comparison with the nor-
mal individuals. In a different study, this risk was found
to be slightly more than two-fold (2.03) [14].
High blood pressure is considered as another risk fac-
tor for diabetes and its prevalence was found to be
16.4% in our study population. However, it should be
mentioned that the diagnosis of hypertension cannot be
made on the basis of only one single measurement
[1,20]. Considering this, in our study the term “increased
blood pressure” is used instead of hypertension. In one
study in 400 different cities, it was demonstrated that
the prevalence of a blood pressure higher than 140/
90 mmHg in initial screening was 65.8% while the diag-
nosis of hypertension was made later in 76.1% of them
[21].
In our study, the prevalence of increased blood pres-
sure was increased with increasing age, a finding which
has been reported in other studies [14].
Hypertension in combination with excess weight was
seen in more than two-fold (OR = 2.12) of individuals in
comparison with those who had high blood pressure
with normal weight. According to the findings of Polish
study, this was reported 4-folds [14].
These findings showed that obesity could be a risk factor
for hypertension [22]. The prevalence of excess weight
and obesity in those with high blood pressure in our study
was 65.6%. This prevalence has been reported 68% in
Poland [23], 72.6% in Sweden [24], and 77% in Greece
[25]. It can be concluded that our findings were in
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countries.
In our study, the prevalence of hypertension was 35%
in hyperglycemic individuals in comparison with 14.4%
in the normoglycemic population. In one study, these
figures were 61.7% and 38.3% respectively [14], which is
the same as other study that reported these results as
68.6% and 48% respectively [26]. A different study dem-
onstrated slightly higher prevalence (85.3 versus57.9%)
[27] which can also be considered to be in accordance
with our findings. However, the present study noted
lower prevalence of high blood pressure in hypergly-
cemic individuals, this may be due to higher average age
of participants in other studies, since the age itself is an
independent risk factor for both hypertension and
hyperglycemia.
High triglyceride levels were detected in 28.3% of the
drivers in this study and high cholesterol levels were
reported in 41.8%. A study in Iran noted high triglycer-
ide and cholesterol levels as 53.4% and 35.4% respect-
ively [11], also similar study in Taiwan, high triglyceride
and cholesterol levels were seen in 69.4% and 34.4% of
the participating drivers [28].
The reason for the observed difference in triglyceride
and cholesterol levels can be claimed to be the difference
in the age, sex, nutritional habits, and different diagnos-
tic criteria.
In our study, age, BMI, blood pressure, and triglyceride
and cholesterol levels were significantly higher in hyper-
glycemic individuals in comparison with the normogly-
cemic subjects. The prevalence of diabetes increases with
age, and moreover, most people with type 2 diabetes, even
with good glycemic control, have dyslipidemia. As dys-
lipidemia, hypertension, and obesity are all predisposing
factors for diabetes [1]. The findings of present study were
the same.
In our study, 77.6% of those who were considered as
diabetic based on the blood sugar level were also catego-
rized as diabetic based on the measurement of HbA1c.
13.8% of these individuals were in pre-diabetes stage and
8.6% were considered normal. This diagnosis based on
two different criteria can be considered as completely
accurate and valid and is used for the diagnosis of dia-
betes in different studies [1].
One of the limitations of the current study can be
claimed to be its cross-sectional design. It is demonstrated
that it is difficult to establish a cause-effect relationship in
studies with such designs. Another limitation of the study
can be claimed to be due to the fact that the measurement
of blood pressure and blood sugar levels were only
performed once and it is not possible to make the diagno-
sis of hypertension or diabetes merely on the basis of one
single measurement of blood pressure and blood sugar
levels respectively. Therefore, in this study, the terms“high blood pressure and high blood sugar” are used in-
stead of hypertension or diabetes. It is noteworthy, that
our data was gathered during periodic medical examin-
ation of drivers to renew their driving license, and it was
not possible to collect more informations.
The large study cohort can be considered as strength
of this study. Measurement of different risk factors for
diabetes and assessment of their relationship with one
another, which is not usually performed, can also be
considered as strength of the study.
In conclusion, this study highlights the increasing preva-
lence of type 2 diabetes and its risk factors in Iranian
drivers in comparison with the normal population, it is of
utmost importance to carry out more screening investiga-
tions in this regard. Moreover, with regard to the potential
influence of the performance of a driver on public safety
as a whole as well as the economy of the country, it is of
utmost importance to investigate, intervene, and modify
lifestyle of drivers. A good approach for professions as-
sociated with public safety, systematic referral to to occu-
pational medicine services and providing prophylactic
activities.
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